Tuberculosis in kelation to consumption in man.
Ill honour you have done me in according to me permission to bring before you for discussion this evening a subject which to my mind is the most important of all the subjects connected with comparative pathology, and you will perhaps pardon me if I say at the outset that it is a subject which has been most strangely neglected and most severely ignored by the great bulk of the members of the medical profession in this country. Indeed, with the exception of Drs Creighton, Woodhead, and Bland Sutton, I do not know of any medical men who have devoted any large amount of energy or of time to the elucidation of a problem which has a more important bearing on the health of the human race than has any other problem at present claiming the attention of the profession. In spite of all the attempts which have been made in the past to minimize the importance of animal consumption in its relation to this fell destroyer of the human race, the fact still remains that in every essential particular the tuberculosis of man and the tuberculosis of animals are identical. The scourge of the bovine species is the curse of the human, as it is also the pest of the feathered tribes.
A few years ago, comparatively, animal tuberculosis received but a scanty share of attention from the members of the veterinary profession in this country, and few in its ranks associated the malady with that most fatal and most intractable of all the diseases to which human flesh is heir; and, whether from the supineness exhibited by the members of the sister profession on this subject, or from the growing enlightenment of the members of the veterinary profession, I cannot say, but assuredly the latter have within the last twenty years taken the most prominent part in bringing the subject of tuberculosis under review.
In glancing for a brief space at the history of the disease, I need scarcely remind you, I think, of the fact that it is almost coexistent with the science of medicine; and probably, if we could look into the ages that were, we should find that its genesis was coeval with that of man.
If it is a fact that consumption in man has always held a prominent place in the literature of the medical profession since medicine became an art, it is equally a fact that the disease has been recognised by various cognomens among veterinarians for generations and in different countries as being common to animals.
But while English veterinary practitioners and others spoke glibly of "grapes" in cows, or, referring to a well-known symptom (diarrhoea) his recognition of the tubercle bacillus, veterinary surgeons were acquainted with the fact that the tubercular nodules, so universally met with in the lungs of sheep, were simply a pathological expression of the effects of a parasitical irritant in the shape of the embryo of the Strongylus filaria; and it would have only been a logical sequence had some one who had carefully considered the matter arrived at the conclusion that the cause of tubercle as tubercle was an irritant; that that irritant was an organized entity in the shape of a bacillus, or that the irritant had some connexion with such an organism?a secretion or product thereof, perhaps; that the irritation so produced established a localized exudative inflammation followed by a formative process, which, however, only attained to a certain degree of perfection ; and, in consequence of the continued irritation and of the imperfect nature of the cell P structures produced, that it was followed by a retrograde change which culminated in the recognisable caseous and calcareous products with which we are all so familiar.
Not only would such a line of reasoning have led us to the discovery of the true nature of tuberculosis, but it would have shed a flood of light upon much that was obscure in reference to the nature of glanders, actinomycosis, and other forms of that group of diseases now classified as the infective granulomata. Moreover, it would have been the means of leading us to discard, at an earlier period than we did, the, to us, distinctive terms "gray," "yellow,"
and "infiltrated" tubercle,? Passing to the alimentary canal, we find that spontaneous tuberculosis of the mouth, the tongue, the fauces, the pharynx, and oesophagus is extremely rare, except in young calves, in which it can be readily induced, at least in the mouth, fauces, and pharynx, by the ingestion of infective milk. In the ox the three first compartments of the stomach are never affected, and the true stomach but rarely. In the stomach of the pig it is more frequently seen, and also in the crop of the fowl. The small bowels of the ox and of the pig are sometimes the seat of tubercular lesions, the large rarely; but intestinal lesions are very common in poultry and in birds, though their character differs materially from that of similar lesions in the bowels of other animals. In these creatures an intra-mural growth is common, and the neoplasms frequently attain an enormous size, one which I here exhibit weighing when it was fresh about 2| ounces. These nodules, on section, frequently present a stratified arrangement, and while in some instances they produce irregular excrescences on the peritoneal surface, they, on the other hand, sometimes extrude on the surface of the mucosa, and occasionally soften and produce tubercular ulcers. They frequently occlude the lumen of the tube, and in the worst cases the mesentery is thickly bestudded with nodular growths. A remarkable lesion, never seen in mammals, is sometimes met with in the intestines of poultry, viz., the throwing out of layers of a croupous exudate of a yellow colour, sometimes intermingled with blood coagula, which occasionally form a cylindrical cast of the intestines and completely fill the cavity thereof.
In Tubercular ostitis is of comparative frequency, as is also arthritis, but the latter is, in the majority of instances, secondary to the former,?extension being easy, in view of the fact that the process usually commences in the extremities of the long bones (see femur of pig exhibited). The process in some cases goes on very rapidly, the softened products finding their way into the joints through cloacae situated immediately below the edges of the articular layers of the bone, and sometimes penetrating the head of the bone. The hocks, knees, and stifles are most largely the seat of tuberculous lesions, and, as shown in a specimen of the hock which I exhibit, the identity of the joint becomes practically lost, and in the end there remains a mere shell pierced in every direction by cloacie, and through which the softened products find their way to the surface by means of sinuses. In the progress of the lesion, the integument and contiguous structures, the periosteum, ligaments, connective tissue and muscles, all become involved, as does also the new interstitial tissue formed as the result of the inflammatory processes.
In the flat and irregular bones, i.e., the vertebrae and their processes and the cranial bones, the diplce is first affected, the compact structure ultimately yielding to Well, the evidence on that head is, I think, overwhelming. I think it may be said to divide itself naturally into?first, the experimental evidence; secondly, the histological evidence ; and, thirdly, the evidence relating to the identity of the bacilli which modern methods enable us to discover in all tubercular growths. With reference to the first of these? the experimental evidence?I think that it is absolutely conclusive.
There is but one step wanting, and that is simply that nobody has deliberately and of set purpose communicated tuberculosis to human beings by giving them tubercular flesh, but the converse experiment has frequently been made. An experiment which invariably succeeds in a large proportion of cases is that of attempting to communicate tuberculosis to the lower animals by feeding them with tubercular meat. With reference to the histological evidence, comparison of the minute structure of bovine tubercle with that found in the human subject certainly of itself would to ine almost establish the identity of the two lesions. In particular organs of bovine animals there are types of tubercular structure that one does not often meet within human organs.
That is true principally of the chronic tubercular growth, which is found so commonly in connexion with the serous membranes of the bovine animals; but in these animals when an acute tuberculosis is set up, then the lesion?as, for example, the structure of the tubercle which is formed in the lung?is absolutely identical with the tubercle which is formed in the human lung. Now, I found that it was impossible to distinguish them?even using very high powers?to distinguish the one from the other. There might be slight differences, but equal differences occurred in the same specimen. Then, too, when I was doing this, I also examined for the position of those bacilli, because Klein holds that there is a very distinct difference in the position of the bacilli in bovine and in human tuberculosis. He holds that the majority of bacilli are in the cells in bovine tuberculosis, and that they are between the cells in human tuberculosis. I find that other authorities have taken this up?Dr Sutton among others, and, of course, Koch, from whom a great part of our information on this subject is derived?and these authorities distinctly say that in both human and bovine tuberculosis you may find the bacilli both in the cells and in the spaces; and as a matter of fact, that is so. Take any specimens you please, you will find bacilli in both positions in both cases. Even, however, though this were not so, one could readily understand that there might be differences in the rapidity with which the tubercular growths advance. One could readily understand that if you have rapidly growing bacilli ?as we find in a great number of conditions, if the advance is rapid?the tendency to attack the cells would be much greater; and, as a matter of fact, we always find wherever the advance is taking place rapidly, that the attack of the bacilli upon the cells invariably goes on.
Principal Walley has already referred to the growth in different media, which I consider to be a very important point in considering this subject, and he has supplied us with a great many specimens, and a good deal of evidence, as to the identity of the two conditions. Klein, in a series of experiments reported to the Local Government Board in 1886, gives the action of bacilli taken from a human subject and inoculated into fowls; also taken from a cow and inoculated into fowls and into guinea-pigs; and also from fowls to guinea-pig; and he finds the following state of affairs,? objection which is often raised?as to the identity of tuberculosis in the human subject and in cattle. It is held that in woman tubercular mammitis is extremely rare; in fact, I cannot hear of an authentic case,1 whereas in cattle it is of common occurrence. I think, however, that here we should take into account the fact that lactation in cattle is carried on under very different conditions from what it is in the human subject; we know that lactation is prolonged very much longer in cattle?that is, in proportion to the time required?than it is in the human subject, and consequently the mammary gland is under conditions certainly not favourable to health, or at least very great strength. There is practically a very great over-development of the glandular function. In connexion with this I examined a series of glands from a tubercular udder, and I was astonished not only at the enormous amount of tuberculosis, but also at the very great rapidity with which it grows. There are one or two other points in Principal Walley's paper to which I should like to refer. One is with reference to the extension from the ovaries along the Fallopian tubes. It is rather curious, but true, that one month I had only six autopsies in the Sick Children's Hospital, and in three of those I found tubercular affection of the Fallopian tubes secondary to tuberculosis of the abdominal cavity. In only one of these was there any affection in the ovary itself; in the others the tubes were affected without any affection of the ovaries. I should also like to refer to the very great frequency with which tubercular enlargement of the mesenteric glands is met with in children, especially at an early stage of tuberculosis. In a very large number of cases, looking over the books, I find the enlargement of these mesenteric glands with very little affection in other parts of the body. There appears to be an absorption of the tubercular bacilli from the intestine. These are transmitted to the lymphatic glands, where they are apparently held as in a filter, beyond which they do not pass for some time ; but one very frequently finds that you can follow a chain of glands?first, immediately behind the sternum ; secondly, along the line of the sterno-mastoid, attended with very little tubercular affection in any other part. I have found bacilli in these glands where there has been practically little tuberculosis in any other part of the body. I have also examined a number of the glands from the roots of the lung where there has been tuberculosis in no other part of the body, and in these also it appears that the bacilli are taken up apparently by the lymphatics, passed on to the glands, where we find them in operation, and there set up morbid changes. He made some remarks with reference to the difference in age, and as to whether the difference in the temperature might not influence the production of tuberculosis. I think there would be a higher temperature in children than in animals. Dr James refers also to the fact that it appears in the lower part of the alimentary canal. I think there is no difficulty in explaining that. We all know that the tubercle bacillus must, in order to develop, get rest; that is looked upon as one of the principal things in reference to its development. It certainly gets no rest in the upper part of the alimentary canal, or at least not nearly as much as it gets in the lower portion. The bacilli are exposed to the action of the gastric juice in the upper part, and I think it is only reasonable to assume that many of the bacilli may be destroyed by the gastric juice, and many others would be so weakened that they would be incapable of producing harm. Of course they may regain some of their lost strength in the large bowel, and then produce harm, but I will not enter into that question. Another 
